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Preface 

The RQDX3 (M7555) controller module is a dual-height module designed for both 
MicroPDP-11 and Micro VAX II systems. The module interfaces up to four logical 
drive units to the system's Q22-Bus. 

This manual defines the RQDX3 controller module and tells how to install it in both 
BA23 and BA123 enclosures. This manual is designed for the following types of 
users. 

1. Ones who may require an additional RQDXn disk controller 

2. People who need advance knowledge about the RQDX3 controller module 

3. Field Service personnel responsible for installing and maintaining RQDX3 
controllers 

Chapter 1 gives physical and functional descriptions of the RQDX3 controller. It 
explains what the controller is and what it does. 

Chapter 2 provides installation instructions for the BA23 and BA123 enclosures, it 
also discusses how to configure RQDX3 jumpers for the following purposes. 

1. Standard base address 

2. Starting Logical Unit Numbers (LUNs) 

3. Drive cable compatibility with RQDX1/RQDX2 controllers 

Chapter 3 explains how to verify the operation of installed RQDX3 controller mod- 
ules in the following manner. 
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Chapter 4 contains a glossary of MSCP and DUP commands supported by the 
RQDX3 controller module. 

1. What the RQDX3 controller self-test indicatims mean 

2. What diagnostics are made avzilable to the user and field engineer 

3. How RD drivefs) are formatted and tested in a system that is using the 
RQDX3 controller. 

KOTE 

This document shrcs console displays for XXDP+ Diagnostics 
arid MicroVAX Maintenance System - Diagnostic Release Ver- 
sion 1.06. 

backup data is ;;iven in Appendices A and B. Appendix C provides the geometry 
information of the drives supported at time of printing. 

The following documents provide additional information and may be of interest to 
RQDX3 controller module users. 
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INTRODUCTION 

This chapter provides both physical and functional descriptions of the RQDX3 con- 
troller module. The physical description describes the attributes of the RQDX3 
module by discussing the following. 

1. Features 

2. Comparison with the KQDXl and RQDX2 controller modules 

3. Perfo r mance enhancements 

4. Supported drives 

5. Physical and environmental specifications 

The functional description explains the RQDX3 module's functions in t^rms of four 
subsystems. 

1. Multi-port memory subsystem 

2. Microprocessor subsystem 

3. Q-Bus interface subsystem 

4. Disk interface subsystem 
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PHYSICAL D£SCftiPT!ON 

The RQBX3 controller is a dual-height module mat interfaces up to lout lapcai 
drive sails to the Q22-Ifas. It uses a nsBSH-pjxt memory arcMtecfta-e that pernBts 

the foBowtog operations ia parallel. 

• Host data transfers 

• Disk data transfers 

• Microprocessor access to local data structures 

Most of the data path functions are contained in two CMOS gate array devices, 
which contain the hardware fuBeiioos required to: 

• Implement the 3-port meiuoty system 

• Provide the host pro; esscr interface 

• Provide support fcfpc for the aa-board fiik-roprocessor 

• Provide digital logic for the disk data separator 

RQDX3 Features 

The EQDX3 controller module offers these features. 

1. A dual-size module 

2. Self-tc-st capability 

3. Q-Bas bfoekmode DMA lata traesiers in 16-, 18-, or 22-bi: addressing Redes 

4. No sector interleave on hard disk drives for maximum data transfer rate 

5. Various disk access performance optimizations 

6. Hard disk geometry information stored on the disk surface, not in the 
controller (this allows the support of future hard disk drives without 

microcode changes). 
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Table 1-1 compares features common to the RQDXl. RQDX2, and RQDX3 
controller modules. 



Table 1-1 Product Difference Matrix 



Feature 


RQDX1 


Coetreilers 
EQDX2 


RQDX3 


Elevator seek algorithm 


Yes 


Yes 


Yes 


Buffered seeks 


Yes 


Yes 


Yes 


Overlapped seeks 


No 


Ko 


Yes 


Error Correction Code (ECO 


No 


No 


Yes 


RX50 floppy support 


Yes 


Yes 


Yes 


Supports greater than 33 Mbyte 
f ked disks 


No 


Yes 


Yes 


Numb'" of logical units supported 


4 


4 




Hunitsei of hard disks supported 


n 
&> 


4 




Sector interleave 


3:1 


3:1 




Q-Bus slot independent 


No 


No 


Yea 


Module size 


Quad 


Quad 


Dual 


LBNs/Track for harrf disks 


18 


18 


I? 


Location of dirk geometry information 


Contt oiler' 

microcode 


5 Controller's 
microcode 


Disk 
surface 
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The 3-p«rt ar^Mettwe optimises RQDX3 csatratfar operation, alowing these per- 



1. Efonination of hard disk sector Interleave 

2. Overlapped seeks 

3. Error correction 

For 1D52 aM RD53 hard disks, the 1QDX3 coatrolfer allows a 1:1 sector kter- 
r.-/e on disk surfaces, reducing the average transfer time from 3.5 to 1.5 revolu- 
tions per track. For M>51 bard disks, the 8QDX3 controller afews a 2:1 sector 
interleave. 

When raeitipie hard disks are attached to the controller, the seek prises for each 
drive are sent without waiting for a seek complete mdication from the drive. The 
drives are then poled lor the first seek completion, at which that that data trans- 
fer operation is perforated. This alows a percentage el the seek time to be over- 
lapped with data transfers on another drive. 

The controller performs retries to eliminate soft data errors. If a reasonable num- 
ber of commaad specific retries cannot correct the data, then it is considered a 
hard data error. For hard disk drives, aa attempt will be made to correct this error 
with an ECC algorithm. The algorithm is capable of detecting tip to an 1 1-M burst 
within a sector, tat limits corrections to single bit errors. 

On baid disk drives, sectors with hard errors indicating that the sector is defective 
are automatically replaced with available replacement Mbeks. The total number of 
replacement blocks on a drive is specified at format time and depends upon the 
drive capacity. 

Briwt and Capacities Supported 

The 1QDX3 controller is capable of supporting four logical disk units with up to 16 
surfaces per unit and 2048 tracks per surface. The module contains enough logic to 
support a system front panel for tour Itard disk drives. For floppy disks there is no 
front panel support. 

Sfeftwsre Inteffacw 

The RQDX3 controller identification number returned to !he host processor upon 
interrogation is decimal 19. 
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TMs listing presents physical ami operational speciflcaf mm regarding the 1QDX3 
module wtote Table 1-2 describes the environmental spetffitatiots. 

v/vcrsti uifucfisiofts 

Height- 26.56 cm (10.46 in) 

Width: 1.27 cm (0.5 in) 

Length: 22.70 cm (8.94 in) 

Power requirements 

+5 Vdc ±5% at 2.48 A (typ.) 2.9 A (max.) 
+12 Vdc ±5% at 0.06 A (typ.) 0.1 A (max.) 

Bus Loads 

AC 1.9 

DC 0.5 

Drives per controller Up to four logical units 

LSi-11 bus-addressable 
registers 2 

Base drive address 

(standard) 17772150 (octal) for 22-bit addressing 

Vector Set by operating system software 

Table 1-2 Environmental Specifications 

Specifications Operating Non-Operating 

Temperature 5*C-60'C (41T-140°F) ~40 s C-66 e C (~40°F-15rP) 

Relative humidity 10% to 95% 10% to 95% 

(nonrondensing) 

Maximum altitude 2.4 km (8,000 feet) 9.1 kvn (30,000 feet) 
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FUNCTIONAL DESCRIPTION 

The RQBX3 module is a mkroprocessoF-based peripheral controller operating 
subordinate to a host processor, it responds to commands oripnated by its host 
and executes a number of functions including the following. 

Setf-isitialiaiig 

Performing internal diagnostics 

Decoding of host command packets 

Encoding of controller response packets 

CantrolMitg all disk operations 

Transferring data on the Q-Bas via DMA cycles 

Digital's proprietary Mass Storage- Control Protocol (MSCP) defines cotnimnika- 
Uons between the tost processor and the RQDX3 contralSer The host srigBiatej 
the communications handshake by sending crnmnmM packets to the RQDX3 modk 
ule. It completes the conimunications handshake by returning response jackets to 
the host. 

The RQDX3 controller uses two sequential locations to form a cotnnstsnkat^ns pert 
with the host. 

1. Initialization and Poll (IP) register - the RQDX3 contrul«er*s standard base 

address C17772150) 

2. States and Address (SA) register - the ne.\ f ;«quetitial address (17772152) 

RQ0X3 controller functions are described in terms of multi-port memory, 
microprocessor, Q-Bas interface, and disk interface subsystems. Refer to Figure 
1-1 fur a functional par! it ion of the KQDX3 conti oiler module. 
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Figure 1-1 KQUX3 Controller - Functional Partition 
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Multi-Port Memory Subsystem 

The multi-port memory subsystem is a 3-port RAM struct re providing buffers for 
data communicated between the various T.QDX3 controller subsystems. !t consists 
of an 8 K x 16 static RAM, a memory controfler. three ports, and various other 
logic as shown in Figure 1-2. The RAM provides the following. 

• Lata buffers 

• Command and response buffers 

• Microprocessor workspace 
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Figure 1-2 Multi-Port Memory Subsystem Block Diagram 
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The memory controller receives requests from the three ports and performs the 
memory cycle for the highest priority requesting port. During a memory cycle, the 
highest priority port is allowed to write or read the 8 K static RAM. The memory 
controller sends port select signals (SEL) that grant priority to ports in accordance 
with the following protocol. 



Disk port - first priority 
Q-Bus port - second priority 
T-ll port - third priority 



Each port receives addresses and data from its corresponding RQDX3 subsystem. 
These addresses and data are held temporarily in port registers until the memory 
controller grants that port access to the static RAM. The three ports interconnect 
with the other RQDX3 subsystems as shown in Figure 1-2. 

Microprocessor Subsystem 

The microprocessor subsystem (Figure 1-3) is the central point of control, it super- 
vises control of the following functions. 

• Self-Test diagnostics 

• MSCP command decode and response encode 

• Supervision of Q-Bus and disk subsystems 

• Performance optimization 

• Interface to the host's frant panel which prov vf -s s« »es and status 
indicators 
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As shown in Figure 1-3. the microprocessor subsystem is nude up of a T-ll 
microprocessor chip, address latches, an EPKUM memory, a front pane! interface. 
and priority granting interrupt logic. 
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Figure 1-3 Microprocessor Subsystem Block Diagram 



1-10 



RQ0X3 Controller 



T-11 Address Space - T-ll address space consists of 32 K words that are 
mapped as follows and as shown in Figure 1-4. 

1. 16 K words dedicated to EPROM memory for the microcode 

2. 8 K words set aside for RAM space 

3. 8 K words set aside for the I/O page 
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Figure 1-4 T-ll Memory Map 

The T-ll front panel interface connects the RQDX3 controller module to switches 
and status indicators in the host's manual control panel. (See connector J 1 and the 
50-wire flat cable shown in Figure 1-3.) Manual control panels of push-button 
switches, status LEDs, and associated circuitry are provided with host systems. 
Signals output from the T-l 1 front panel interface are buffered with open collector 
inverters. Signals returned from the host's manual control panel are routed to the 
T-ll microprocessor via front panel status logic which are also part of the T-ll 
frcnt-panel interface. 

T-11 interrupt Functions - The T-ll's interrupt logic handles one non-maskable 
power fail interrupt and seven maskable interrupts. Power fail interrupts have high- 
est priority. Maskable interrupts ha»e lowe. priorities {descending from 7 to 1). 
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Q-Bus Interface Subsystem 

The Q-Bus interface subsystem ir made up of three sections. 

1. The programmed I/O section, made up of the V and SA logic 

2. The Q-Bus DMA controller section 

3. The Q-Bus interrupt section 

Programmed I/O Section - The programmed I/O section of the RQDX3 control- 
ler includes IP and SA logic. The IP logic allows the host processor to create two 
independent control strobes on the KQDX3 controller module: the IP WRITE and 
the IP READ strobes. An IP WRITE to the base address (17772150) initializes ihe 
RQDX3 controHer module and interrupts the T-ll microprcceL ~>r. An IP READ 
signals the module, allowing the DMA controller to be^in a polling sequence of host 
memory for command packets. 

NOTE 

Instructions for selecting the standard base address (17772150) 

are included in Chapter 2. 

The SA Ijgit passes status and aldre.- information between the T-ll microproces- 
sor 3nd the host processor d-iring the port initialization sequence. As shown in 
Figure 1-5. the SA logic consists of SA RLAD and SA WRITE registers. 

The SA READ register is written into by the T-ll micjproc^ssor a r u! read frcm 
by the host processor. The SA WRITE register is written into by the host proces- 
sor and read from by the T-ll microprocessor. This register passes MSCP com- 
mand buffer addresses and the interrupt vector to the T-li during initialization. 

The programmed I/O section also provides PlO control logic, Q-Bus transceivers 
(XCVRs), and internal buses that allow two-way communication wi'.n the host 
processor via the Q-Bus. 
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Figure 1-5 O-Bss Interface Subsystem Hock Diagram 

€Hlii» DMA CawiPsiiif Section - The Q-fkss DMA controlier section incorpo- 
rates a DMA controller state machine and dau pall? logic la perform the following 

iifidioftt. 

22-bit Q-Bus DMA addressing 

16-bit PMA wort counting 
Q-Bus memory parity detection 
Implementation of biuckmode transfers 

Timing to regulate Q-rius activities 
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CHB«$ DMA transfers are started voder program csntrrf % the T-Il i«rap«w$- 
ssr. Tie date path lope «tefc tipparts Q-Bus KHA oj^ralfar eperatssm coosists 
of the foiiowiag. 

• A BHA CTELjSuiteB register 

• A DMA word ©waiter 

• A Q-22 address pointer 

The fotiowjiig coadHtisas cause the DMA cestrolfer to stop perforating DMA data 
transfers. 



Word cottater unites asro 
Non-existent memory errors repeated 
Q-Bus memory pMity errors ocair 
IP WRITE 

Q-8us initiabzatioQ sequence 
Transfer baited by microprocessor 

Q-Bus fntsnupt Section - Tie Q-Bus interrupt logic consists of the vector regis- 
ter and interrupt caatf-dt lope stews in Fipire 1-5- 

During the interrupt sequence, the contents of Use interrupt vector register are 
gated to the Q-Bus as a vector. The MSC? initialkalkw function supplies the T-Il 
niitrep-oeesssr with the vector atniiiber and the microprocessor Ms this faanifaer 
into the vector register. 

Disk Inttrtac® Subsystem 

The disk cortreief subsystem provides contrui and data path functions for both 

floppy and hard disk drives. It is made up of the following functional elements 

which are also sJktwn m Fsgure 1-6. 

1. Disk controller chip 

;'.. Drive control and status logic 

3. Sfeia recovery circuit 

4. Write precompensation k*gic 
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Figure 1-6 Disk Interface Subsystem Block Map-am 

Central Of ComnuiilfesttOfiS - Tine disk controller cMp penaits Wm T-ii 
microprocessor is supervise control of communications between attached disk 
drives and the RQDX3 c«trolter mod&ie. The disk controSSer dup sequeistiaiiv 
executes as number of RQDX3 fimctions. 

To implement the foUawsng operates sn4 functions, the disk controller chip exe- 
cutes sequences ihat are queued by ine T-li microprocessor. 

• DMA data transfers between the cm-board sector buffers and attached disk 
drives 

• Error detection 

• Interruption of the T- 1 1 microprocessor upon completion of current operation. 

or when errors are detected 

Disk Owl Gwttfet and Status - As ihom.i its f ,gure 1-6, the disk controller 
chip iniercwiaccis with the drive control and status bgsc %vi the A I* A bust. Th.? 
drive coni-ol logic passes control signals which are rioted to the disk drives. T!w 
drive status logic returns drive status signals to the d:sk controller chip via tr«e 
AUX bus. 
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RQDX3Coatrolef 



Data ta^Wf «§ S§piiii®ii - Tie KIPX3 4m® seisf M@r has jees Awapisi 
to recdw aad cswwwt tie MFW enctxlei data stream kit© an MK2 data stress 
art a READ CUE. ieewwl atfa ©asses from the ask aeri ceeasites drta mt the 
HAD ClI f» to the daft onfnler chip. IT* RQDX3 dab «»ef8r*«r « Jesip»f 
t© operate at the foHowng data frequencies. 

1. 5 MHz MFM ENCODED DATA from ST4I2 Winchester disks, type RDu 

2. 50© kHz MFM ENCODED PATA from high-speed htglHlensity floppy disk* 

3. 250 kHz MFM ENCODED DATA frwa stasidard, doubte-density floppy *sls 

Write f^©®»ip«ii§iti@ll - The preceaip block (see Figure I-*) represents a 
delay fee ami a nn&ipJeKer used by tie disk cootrofer chip to provide write 

prec©ropeEsatM» for hard disks. 

Write prK«iipeiisatioit far floppy disk drives is provided internally by the disk 
centreHs chip. 
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Controller Configuration and Installation m 

INTRODUCTION 

This chapter discusses how to configure RQ0X3 jumpers and provides installation 
instructions for the BA23 and BA123 enclosures, It also includes information 
regarding interrupt vectors, priority levels, and disk drive configurations. 

CONFIGURATION OF JUMPERS 

RQDX3 controller jumpers are installed as required to assign the following. 

• The module base address 

• Starting LUN 

• Drrve cable corapaubuty w«th RQDX1/KQDX2 Uumper W23) 

NOTE 

Ml MSCP device* (including the AQ0X3 cont r ol le r ) have the 
same standard base address (17772150). If a conflict exists 
between tie RQOX3 and a second MSCP device, die base 
addiess of eNhor one of Sham, the HQOX3 or die other MSCP 
device, must be c ha n g ed to e system-specific value in the 

•$Q£wAC AGuT99S SCMIC^* 
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ControBer Configuration and m«sta*lai»on 



Mctiuto 

The modnle base address is configured by installing jumpers W02. W04, W05. 
W09. and Wll and removing jumpers W01. W03 W06. WOT W0«, and W10 as 
shown in Figure 2-1. Address tats 13-15 are always asserted high because they 
are jumpered permanently uy hard wire connections. 
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Figure 2-1 Base Address jumper Assignments 



Starting LUN 



The starling LUN equals the binary number represented by jumpers Wl2 (LSB) 
through W»7 (MSB) multiplied by 4. When jumpers VV12 through W17 are te- 
moved as shown in Figure 2-2. a starting LUN of is selected. Refer to Table 
2-1 for typical examples. 

Tabic 2-1 Typical Examples of Start. ng Ll Ns 



Starting 
LUN 



Jumpers 
Installed 



Jumper Representations 
Binary Decimal 



U 
4 

8 

12 

16 



None* 
W12(LSB) 
W13 

W13and W12 
W14 



000000 
«)0000l 
000010 
0000 H 
000 1 00 



Factory configuration 
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Figure 2-2 RQDX3 jtjsipeF fastalfeisos ftagrana 



jumper W23 is instate! as spedftwl m Tatbie 2-2, 
TaMe 2-2 W23 iMtAHaam 



W23 

o - o 



W23 



The factory cofifsgursfjoo; it allows the 
KEADSEL 3 (L) and REDOCWRT! (L) signals, lo 
he tied to the sauw ccntiertor pm (pm 22 of ill. 

%Z3 LjiimvievJ bet'*etii pauils 2 and 3 tars the 
HEAI.^EL *L> signal to pm 9 of J 1 . and the 
KEUL'CWKTI IL> -agrai to pm 22 «f Jl. 
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OaMuCat^K^nanl tefatataw 



The RQDX3 cnstroier wi* plugs mto any available iM mi ti«r ISA23 bsckpl»e 

esogpt tte CO poi*i» «f *s§3 1-3 a sl&wa at rip» 2-3. Sacs 1-3 » 
Tesivmh isr CJ*U «# sewwf sssfeie*. Far iscfeplasie pan a^^«is Cwt»g 
pas AA1-AV1 art BA1-BV1). rater *o Ag^esfe A 
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Figure 2-3 BA23 Backplane Stois 
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Fiipse 2-4 shows ijpeal caking Us «se dsak aat! iwo cks&ette drives. As s&swn, 
coMtctor Jiatk BQDX3 csatralfHr «t»co«Kts with esweeteif J3 m the 
BA2&A dstiimtiaa panel wia a ribbea cable. The 1A23-A AstritNikH panel is ^rt 

of the iasterfice 3lbw«g the IKPi3 oioitsie to nan «m? #sk and two fetette 
ctrwes, wttkb are installed m ports © and 1 of the BA23 enctoaire. For 1A23 
instafiation details, refer I© the «p*" s office MkroPDP-11 manual. 
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Figure 2-4 RQDX3 - BA23 Cabling Diagram 
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CcntroHer Configuration and In&taBanon 



tniliWttfl Four Prtv— 

Figure 2-5 shows typical cabling for two disk and two diskette drives. The RQDX3 
module is interconnected with the RQDXE expander module, and the RQDXE mcd- 
uie is interconnected with both the BA23 and the BA23-C distribution panels vta 
separate cables. Point-to-point mterconnections are as foik-ws. 

• RQDX3 Jl to RQDXE J2 vja cable BCO2D-01 

• RQDXE Jl to BA23-A distribution pane! connector J 3 via cable BC02D-1D 

The BA23-A distribution panel is part of the uiterface allowing the RQDX3 
module to run one disk and two diskette drives, winch are metalled m potts 
«md 1 of the BA23-A. 

• RQDXE j3 to BA23-C distribution panel connector J3 via cable BC02D-O4 

Connector j 3 on the RQDXE interconnects with the BA23-C dtstnbuuor panel \ia 
cable BC02D-O4. This allows the RQDX3 to drive a second disk which U installed 
in port of the BA23-C expansion box. 

For a puiout of connertor jl oh the RQDX3 controller, refer to Appendix B. 
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Figure 2-5 MyWui/ftyMfc - BAiW-A/HA&i-C C*Umi Diagram 



Coottoiter Configuration and tnstasaiton 



«A1» INSTALLATION 



The RQDX3 caolroBer moduie piugs into ac> avaiiabw- Q-Bus «k«s on tr# BA123 
ba cfcp fa se escet* the CD positions of stets I 4 and soot 13 as shoim m Figure 2-6 
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Figure 2-6 BA123 Backplane Sk*> 

Refer to Use arfJropnaie MicxoYAX ii Technical Manual for BA123 backpiane con- 
figuritica n.-e-.. These rules specify ptug-tn priorities for BA123 b-ckpUne mod- 
oJes- Conne. -or J I cc the RQUX3 controOer mi er connects with a conaector on the 
BA123 agu-i d*»teib*4o*t board via t ribbon cable as shown m Figure 2 7 Xefer to 
Appendix S for a>e j 1 ptaoat 

The BAI?1 «-?s*ms boa ts desjpjed such that separate drive skss axr permanently 
connected to s ^pet^K: DRVSELn ugnal. This is dune to eliminate the ne«d to 
coafigurf the dsi d jtes to repaid to different DRVSELn signals. Bea^ refer to 
the MjcroPDP-11 or :be MjcroVAX U 630QB tethnxai manual* for lull deserip- 
twes at tiw UAii auJ the BA123 sytten. bases. 

Therefore. d»F?es, issued m the BAJ23 enclosure and connected via the signal 
diUnbuucs* buacd are configured automat tcaiiy, and if ** not necessary ?o configure 
*Se drive select ,H.«i;tperj on fhrw drives. 
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Figure 2-7 RQDX3 - BAI23 Cabfeig Diagram 

INTERRUPT VECTORS AND PRIORITY LEVELS 

Interrupt vectors for MSCP contrcskr- are «»et under program control When the 
RQDX3 conliofer is the Uril MSCP Qevscr installed tu the systfcsi. £ is isss&icd a 
fated siemgK vect r of 154. if snore MSCP dcv¥.e> sre taiUiied. iney wrdl be 
assigned fkatmg tntemjpi vectors. 

The RQDX3 controller's interrupt priority level is 4. 

DISK DRIVE CONFIGURATION 

The disk dp es cosmecled to the RQDX3 controller must be cosftgsred so e*cls 
drive responds to 2 different DRVSELn out pa? signal Jrom the coeirsrfier 

The R*}DX3 assign* LL'Ns to the ph-, -steal drives hjsed upon the drive select 
jumper in the di^k dr»ve and the number trf drives in the s> <4em The controller 
souks 'or dtsk drives tn the ioUumtng order of drr.e select T-et* rigs 

1 DH\ SEL3 

J DKVbEL4 

3 DKVSfcLi 

4 uKYbLL.! 



. ontruaeT Qnftgoraton ana ir>staia!*on 



Parting with the LUN base address set wuh ihe jumpers, responding drives are 
assigned the next avadibte LUN. Because of ins acts*!, there *-$ be nu gaps m 
the LL'N nunibenag erf drives connected to thr controller. 

As an exampk. cocsidfr a v.si.em wsih an KD5-' disk drive set to respond to c*;:ve 
select 3 and i dual fbppv RX50 diskette drive set to respond to dme seised 1 ^ 
2 The drives on this system would be a&asgaed as specified m Table 2-3, 

Taaie2-3 Drive 



D«fc A yrignmeat 

RD52 (Binary LUN jumper setting) * 4 ~ u 

RX50 (Bmary LUN jumper setting) "4 + 1 

RX50 (Binary LUN jumper settmg) * * *■ 2 



For hard disk drives, sfigaratwa is usuaUy perfoc wed v«a a set of four push-on 
jumpers or breakable metaiiK: strips. One jumper ss installed. >>r a metallic strip «i 
not broken, to connect the drive to a specific DRVbKLn wgnaL Refer to the appro- 
priate drive manual for a descrspUon of ha*- to configure the specific drive m 
question. 

The RX50 floppy disk dnve is factor:- c.jnf'gured to it-ponc tu thr DRVSELl arid 
DRVSEL2 signals. This leaves the DRVSEU and DRVSKL4 -Rnais available for 
hard disk drive selection. 

CAUTION 

Systems incorrectly configured to aAow myttipie drives to 
respond to Sm same DRVSELn signal wtfl cause unpredictable 
results and possible loss of data and format information from 
the disk surface. 
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Testing ami IForsnstttiftg 
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tffTROCfeJCTtOtf 

The K1BX3 c«ilrofcr module lots stsel wheti it is powered «p arf when rait al- 
ee! by the test system. Tfe testing capate&ty w?fa <st*nrttofi of the RQDX3 

:"* iMeraai Wtkaaai eteaMitt. A sKttsdii test tufas 7-10 s. Ehariag test 
test tfl»e s* shorter Item than 1 si 



At the begraiai of testing . the RQDX3 mmMe'% LED is it. If the test is 
successful tie LEI) faes OFF. 



User #ap»iti£S. aed FeW S«t?« tlsket4« are used io Twar!? system operatisi!. 
These diskettes gauDy tsetate butts to ¥M4 Rtpbceable Unite (FRU»). f IUs 

aacfafc the RQDX3 CM7555! c&atroljer and any eowsscted disk or diskette drives. 

MctafOIMl User Kspwfei 

User «i§g»ost» detect system cows and isolate errors to f RUs. They do not 
isolate «ot5 tote® the fit! kn*L The user #af»jstrs w vtsMt t© the aser as 
t«o dsafertS€s. Use of these Askrties does not require faimianty wstfc XXDP- 1 - 
diagse^ sts^rtissr software. 

1. User Test 1 - Delect System Errors 

2. User Test 2 - Isolate Error to FRUs 



ftKcfoPOfMI FwM S«f#«e* S§»ffl©sliai - A set of five FkW Service diskettes 
provide lite HOP* «fagf»»tM* prugrants (TiWe 4-11 tequired to 'est the RQDX3 

ciwtrolkr tnoduk as well as format disks using the §tyiJX3 raoduoe 

TaiAe 3-1 I1DP4- UumniMitic Prof rams 



Program Title 



ZKgC?> Kgi*X3 formatter 

ZKQA?r RU/kX exert i*er 



3^ 



HOP* FoMMtfM| «Ml m HOOKS CNftwnr - The Mkmmfi itm, «tl«g pr©- 

eafaae » a eengpie af JuMtiMi 2 Mk«#»~!l spies wick as RQDltt . 
kr sodUs. I^dam for ot&er systems may jMfcr. 



at ;*-3Qr8M#i%4 *uam ** 800X3 



CAUTION 




Te format a IS dnk #we with the 8QDS3 fanuttcr pretfa» w* «■* 1CJOX3 

o»tf@lii-, primm tie fggtewiftg p^aAml «§epi. Us p-aa^we asKsiae* ttat tie 
HC1P53 s»«fc « ibe firti ststafel SUSCF *»k*. 



tetiii tecnM* p» may te taint 



1. fMtd tbe FttM Sens** estate 4 fCSBfBii into the appropriate RX5§ slot. 

I. Wtaa tke ©wssfe tfaaalari or prist* the I»+ proMt < I 
type R 21^?? jad press the lefatra key. 

3. Wbca Ae ca** dtsfJap, or pacts 

DR> 

type ST AIT ami press tie Return key. 

4. When the coaaofe fesplifs or pmts 

CHANGE HW (L) 7 
type ¥ aod press the Refer© key. 

5. When ike casofe d^tof 5 or wis 

# UNITS ID) 7 
type the dipt 1 (far ©mp trot) and press the Return key. 

3-2 



J fegiQff and ForawaMiBg 



6. Whmlhe cnHofe dnptays or prints 

ff» ADORESS (0) 172150 * 

7, Wfces the cfwiaiB itsgiiyi * fwals 

VECTOR AOORE5S CO) 154 
press the feigns kef I the 8QDX3 eaairolei s the first MSCP fcwe. 

S. Wliea the ceesete displays w posts 
AUTO POWfAT MOOS (L) ¥ » 
type ¥ Cfes) awl press ftss to» key. 

9. Wines the eoasole cfaphjs or prints 
LOGICAL DRIVE {0-285} (D) ? 
press the team kef M' the RQDX3 coiatfeifer is the fast MSCP ifewce. 

16. Whea tie ©wiote Asffef s « r prints 

DRWE SERAL NUT-J^R (1-32000) (0> ? 
type fas' serial ftunitw CXXIXX) and pros the Return key. 

1 1. WltM the the raaratt-te fesfiaf* cw prists 

WARNING ALL DATA ON TWS DRIVE WHL BF DESTROYED 
fofiowedby 

PROCEED TO FORMAT THE DWVE {U N ? 

type Y and then pes the Return key to begin tne drive format i *§ *«ier 

data is backed up. 

12. When the eofsssle Asptys or pftat*. 

MSCP CONTROLLER MODEL* !9 

ycRGCGDE verso j # 

wart atent 35 mm to site*" the for matting to be completed. 

13. Whe>t the console displays or punts 

fommi completed 

•enwve the diskette. 
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f <estB?5 *nf Fsffsattwif 



Mati$t - Wm §@nss£sag imp mi ^x«w. refer la tie fa&pusif Ma 

ei &e as* «s»»9?sii? lapiftei asar ^^sages ges»3»t if ties Saras* ter 

(1l DUP WeTOCOt EHROR tWEXPEOTO MESSAGE 



Tte m a fariNrare eww »i§€st»g a proW^ssi witfc tiw disk irwf m its 
confjgiffaliQffl. fawre the proper cofclifsaratjogs. 

(2) CONTROLLER DOES NOT EXECUTE LOOM. TOOGRM4S OR MM STD 
OUP D»LQG PROGRAM 

Tfcts caa be either s hardsare c* seftwsre error. Check for proper controter 
c«rfipiralM» or for a ^efectwe controller. 

(3} CONTfatOtlER m MM lf«IPECTED ACTIVE STATE 

Tfas cam be a *TORg tracracoie veracst or a detective dtsk drive bewg used. 
Re-njs the fefmatttitg preoeiisfe and tf the saswe error ?®essa>§e u> displayed, ciieck 
the w eantaafesr for KOs or aacrocode. 

(4) CONTROLLER NEVER ADVANCED TO NEXT STEP 

Has s a costrwlef nitnlastion error, Check the controlef- If* arfdress assi msaie 
th«t »o otter devke has the same stress. 

:5) CONTROLLER INITIALIZED TIMEOUT 

The oortrafcr is irfecifsre or tfe* Q-fire & net e^peratsnf . Re-fwt the formatter. 

fS| iilffiOMG MODEL MUM8CB ON CONTROLLER 

Tie wrong formatter is tang used. Check tte Mfc ot the d&fefetle msefiei m !i» 
IIS© Aiki-Ste drive. 

(7) NXM TRAP AT THE CONTQLLEE IP ADDRESS 

Wrong ccsiiifarsjcM controller IP address. Chec& the junipers uo the coairoier- 

<8) UNEXPECTED OR DElAvED CONTROLLER iMtRPyFT 

Controtfet faetof mierrii|j!ed by a system debtee, Re-run *h** formatter program. 
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c9i fatal m &mm cilr offune 

CgaHefc err*. Gfatcik ©astcollaf c«iij{seatioa asid re-rua the formatter. M iMs 
enwr «»» airing re-tva. tfeca tte raafeBfef is idectwe. 

(10) BAD RESPONSE PACKET RETURN 

A software controller error. Re-ran the formatter. 

(11) NO PROGRESS SHOWN AfTER A CMD HAD TIMED OUT 

Tins caa be either a hardware disk drive error or a drive with many rejector 
blocks. Let the formatter prop-ant run a few more fnsnotes to see if the error 
eowiitioB sxcars again. 1 error condition does not reoccur, the disk drree is proba- 
bly defective. If error caiia rehears, the drive contains many re¥eetof blocks. 

1 12| GET DUST CMO TIME-OUT AFTER ANOTHER CMD TIMEOUT 

Controuer and host are out of sync. Check the roetrolfer for electrical interaxmec- 
tioas feabfes and backplane) and retoo* the system. 



RD/RX EMNdMMr Pmrntimm - This sample erf the RD,'RX preealasfe assjiraBS a 

configuration that comprises four logical mats, one RX50 disk drive and two ID 
disk drive*? 




data hat fe§*ft to§etM§rt up. N 
to lie tatlad, mak* aura aN atfwr i§rw«s 
and off~ana. 

After successfully formatting the ID disMs), select the exerciser program by typ- 
in t R ZRQA?? after the XXDP+ prompt (.) and press the Return key. The 
console displays or prints the following. 

DRSXM-AO 

ZRQA-GO 

RD/RX EXERCISER 

UNIT IS RQDX Of RUX50 

RESTART ADDRESS 141656 

DR> 
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Testing and form atting 



ftenove (he isagwtk dbkette from the 11541 unit and reflate it with the scratch 

feifeettes. Rtsn tfce eKra» program as fotows. 



1. Wfctst tfw teftaafe akptqrs or pwts the IMS prompt. tjfe STAlTasrf press 
the Retem Ibsf . 

2. When the eoasose dismays or prirsls 

Change km »L} *> 
tfpe ¥ sad press the let wis key. 

3. Wben tie a»iio§e displajfs or pouts 

type 4 mi press lie i&ittnt key . 

4. When the cl ,-ale dssp&y> « prats 

ami 

F address <0) 172150* 

press the tow key if the RQDX3 ratwfaie is {he first M&T device. 

5. What tke csawie iapfaffs or prams 

Vector (Of 15* 7 
pes* Cte Sctuni fefltfe RQDX3 salute is ;he first MSCF device 

w. Wnett tte cotaoie «fa^teys or pnBts 

BR level fu8ua% 4-RQua 5-RUXSCj iOi 4 7 
pets* the Rctttni key. 



Wheij the coBSair d&pisys or prints 

lype «*d press the Betufft fery. 
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His© reft DUP e*ercaer ft) N ^ 
tiw Bwbmm key. 



T gsaog g^ F^Jfma fWi|y 



9. Wbes the eea&ole disbars or prats 

Test «rtwe c«sfo?ne* »ea at Ate Ask (U V - 

Ill, Wisee list c^A iaptsys w prats 

VMnie #n cwsiw#i»©r ema mem of th*s €fesk «jn*t ILJ ? 

type I aid press, ite Hetastsi key. 

1 1 . Wtea tie easaoie dssptay* or prats 

WARNNG • CUSTOme? DATA JIHEA MAY BE 

type f aad pets lis* Ketsan feey. 

He dagisawtic usi fepeal the abowr parfire for wis 1 to 3. Type iltea 
respefoe* eicep! far fir inw isan^f pf->rap*i winch, «* fee 1-3 rtSftetePsiF. 



12. Wtea the cooMie dapteys or jmnts 

Change SW |L) '» 

type N Mid press ihe leiisCTt key to select defaults, liefer *o diagnostic 

to riksspr p&jf-gssRiEfs rf de&t? ed J 



13- When the console d*spia>'& 'w prmU 

FUNCTIONAL TfST STARTED 

EXERCISER STARTED 

the KijDX exerciser pfocedur* is competed. 



Testsig and Formatting 



To rua the MDM formatting sod utility tes*«ng programs fur dtagposoc reksse 
ver&too 106 folk** these steps. 

NCTE 

ins cww o w (Wpiiyi tnowi nwn ar* lyptcai lunvm onry- 
They may £tffer from your dismays because you mey tewif 
updated Micro VAX raetnfetfteace diagnostic*. 



1. Lasiall semce versos diskette number 1 aao the ap p r opr ia te £150 dot and 
boot the system. 

2. The consoie espiavs or prints the igfiowmg hue 

MlCROvAX MAINTENANCE SYSTEM DJAGN05TC RELEASE 1 06 

NOTE 

After diskette 1 has been loaded. MOM wifl p « r w n y ; t you to toed 

«fc* i mmimm rlahami MbwMM *aaS w»rfMia a diatand or 

printed 08 She omkIi untf MOM says your system is reedy tor 
testsfg. 



3. The MAIN MENU is dbspiayed or primed 



IWtWt<rJ 

2 • Ospvv SvsMT^ 'ort^urabor; and D»wt** 

* - D"ij>». «• S»»v<« Wen* 
T»p» tn* »^»«( tti»n pint t»w (Cl^* M* > 



NOTE 

System configuration wont show RO disk drives i.snftgured with 

an R00X3 controller t! the formatter has not been run 

successfully. 



resfirvg and Formatting 



4 When the MAIN MENU a displayed or printed, tvpe 4 and press the Return 
key. m^bkij the user to eater the SERVICE. MKNi". 



CAIJTOM This uj » »m 4 jnerva«a Jar u*» 0* t?«jM*t> s***<c» 

pc wa n i any. Ybftiar ol 9* umrasoci cos*2 <3*seu» 



1 - S*« ■*■ ami 

2 - t — I 'fm a *r3 

3 - "*frgpy an m»ic < cwwn 



5. Set the tes? and rresszge parameters by typing I and press the Setum key, 
aBovmg the following corsoie display or printout. 



"EST AMD MtSSAGf AUUMFTERS 
MUaiAMETSS 

3 - SjOC t#iM^i g oft Cfrgf 

4 - *«g tMfl OB »ffOf 



S€TTt?*G 

DISABLED 
C*SA«.SD 
0JSA8LED 
0TSA61CD 



T*p« Bw nufflter ol tftg vmw*<4¥s »nd DF«M 2* RETUfiN key t© 
'•wet* P# Wtti?^ Of t*p« «o<f pr»« jh» R£TU*»» fcer !C 

^*\\gm to P*» ptcwous «n«»*u > 



NOTES 

a. To enable parameter 1. type "1" and return 

bv To enable parameter 2, type "2" arid return. The 
be diepiayed aa enabled for parameters 1 and 2. 

c. Return to service menu by typing "0" and return. 



now 
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Testing and RymaUtng 



6. To select the DEVICE MENU, type 3 and press the Return key. allowing the 
following console (kspiay or printout. 



SERViCEMEfw 
OEVtCES 

Th<s menu «t> vou enable o-" dis*fc-'e testing lot 
devices arttS perlornr. functional and e*erc,&ec tests 
or a settcted devce 

! - CPJA - MscroVAX CPU 

2 - MEMA - McroVAX m*. -oy system 

3 - RQOXA - Wi. Chester /diskette comroncr 

4 - TKbCA - Cartridge tape controBer 

5 - DEQNAA - Ethernet controller 

S-DHV1 1 A - 8 tme asynchronous muStapteaiir 

Type the number: then press *• RETURN key or ?rpe 
and press the RETURN key to return ws the previa. * m«nu.> 



<■»■ * -043 



7. To select RQDXA functions, type 3 ami press the Return key. allowing the 
following console display or printout. 



SERVICE MENU 
DEVICES 

RQOXA - Winchester 'disk-mc controller 

Testing is ENABLED 

'. ■- Enarjte/dissbis testing lor device 

2 - Perform all functional tests 

? - Perform the exerciser test 

4 - Display the device utilities menu 

Type the number; tt i»n press The RETURN key sr type 
an<1 press the RETURN key to return to the previous menu.> 
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Testing and Formatting 



8. To select the device utilities menu, type 4 and press the Return key, allowing 
the following console display or printout, 



SERVICE MENU 

DEVICES 

ROOXA - Winchester /diskette controller 

UTILITY PROGRAMS AND TESTS 

Utility selections »»e: 

1 - Formatter for RDS3. RD52 end R051 Winchester. 

2 - Utility MSCP Exerciser 

Type the number: then press the RETURN key or type 
end press the RETURN key to return to the previous menu > 



9. T o select the formatter for Winchester drives, ivpe 1 and press the Return 
key, allowing the following display or printout. 



RUNNING A UT-LiTV SERVICE TEST 

T^halt me test at any trne<md return s^ inept evicts menu, type * C ey holding 
down the CT??t ke, and pressing th» C key 

RGDXA Starred 

RQOXApass 1 rest mi"'— " _ _ .,„. 

WARNING. th;s utility will destroy any user data on the 

se'scted df-ve 
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T«8St*H| and FonnstfenQ 



10. Wkn tke oonMle dKpb^ or pxints 

Do p» want to amxmm {YES-l. (NCMj)] 7 

tyje 1 arts §ff«» tte ktwtsi tey. asswmg aser 4aia is tacked up. 

11. Wtea the caasole Aspfeys or prats, 

Do y«j want to use the -AUTOFORMAr nwSe l(Yes-~l). No-OJ 
type 1 and press the Ketwrn key. 



12. When the coesde Aifiavs ®r pouts 

Wat una cto you want to format (0-3) ? 

type ©, I, 2 or 3, depradiag on whatever wit you wish to select aod press 
the Retara key. 

13. WS« the console displays or prints 

Is ttvs the cofrect unrt mute? l(Yes-i). Wo=0J - 
type 1 aad press tte Return key. 

14. When tte coos* displays or prints 

Please enter the dale [MM-OO-YYYYJ = 
type toiajs fete ami press tte Bettirn key. 



15. When the cwtseie screes displays oc prints 

Please type «n a s» dyrt senaf number = 
type m the serial number located uo the di>k drive and pres^ tte Return key, 

16. When the console displays or print & 

FORMAT BfcGUM 
alk»w *bout 35 tiuii lor tte fotmalttfig to im- iittpkriHtrntea* stttcesaf ullv , 

17. When the cmrntk displays m prints 

The cof.iroise* *epofte<3 a succes'M tetmmaiion of the format com*T»sfwJ 
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W a faUse mxxm Smiog Ae 
or pistol k o^^aii, 



affieweol far 



the 



- THt W§e*t€S!f?f «Wf S Off UME. 

- THf ^^CMfSTfS BHWf S mm € WOffCTfO 

- IMf S«VE S OEA& 

- mo mom ^f^^«^ should so? nasrt tests »fc#«o 

- T:* CMNJES «*»(£ TO TWS OHWI ARE *0T iS*Wf«S O0MT4CT 
-TUf BUfVf SEiCCTSWffTCHESAICSETwmONG 



IS. After formatting has teen oosiipietisi mccts^sSy on ttte IB dnrecCs), go i»ck 

t© the hk jfepwi in Sfep 7, tfjt £ and pe» the fetm* fee? ai fttpswl to 
select she Isk^^ test*, .Has? Use faactsanai tests t© cob one puts wiit a© 



If. G© i^ t® tie aw 
' to select fbe 
with a® erm. 



* Step 7, Iff* 3 and press tfae fetium tef as 
Mwm the eaBBraser tests to nm lire* 



20. Go beck to the raemi itwswi a Step 4, typ« 1 and press the letwro key as 
ntwrrt l© canoee Ike system. Alow tiK syste» to cwaffate spaas tests 
ssteessfiiij. 

After saccetsli^ CGHtpSetkm sf the system tests, the cmslmmr can restore data and 
bring up system rifww, §faiwrfar 5 if a drive prebfciii is experienced white n*»- 
nssg the functional and exerciser tests, ran the MQBI device utility to feet? isolate 

the fault Ferfocra Step 21 to is this. 

21. Go back to the menu shown m Step 8, type 2 and press the Return key as 

ieqmi<e4 to select the utility MSCP exerciser. Answer the pr©f»jite as srapif«! 
to select the testing cjptsons you want. 
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XXX 
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Glossary of MSCP and DL'P Commands 
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MSCP COHtfAKbS 

The RQ0K3 module supports the following MSCP commands. 

ABORT COMMAND 

Aborts a command whkh is currently m progress. 

ACCESS 

Reacts data from a unit starting at a given logical block number and discards 
the data obtained. 

AVAILABLE 

Returns a unit to the U rut -Available state. 

COMPARE 

Reads data from a uiut starting at a given logical block number and compares 
;t with data read from the host. 

ERASE 

Fills a buffer with Os and writes it to a unit starting at a given logical block 
number. 

GET COMMAND STATUS 

Obtains information about the progress of z command. 

GET UNIT STATUS 

Obfams unit geometry and status information. 

ONLINE 

Brings a unit from the Ut.it- Available state to the Unit-Onhne state, so that it 
is ready to accept further commands, 
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Glossary e* fcSCP 1 and W Cmmmmis 



EEAP 

leg* dm fram « unit, JSJrtwg M. a givea tapes! Wmk 
tothefeosL 

SET OOPITBgLLEB CftUUCTESlaTnCS 

Sets se«e coaftraifer spemisg dtaractmsSks. 

SET WHIT CHAMACTEMIST1CS 

Sets souse t®it csperattag characteristics. 

WRITE 

Cupies data frost lie h&sf gad writes if to a swat starting at a given faptal 
Mock easier. 



SUP' 

It* tQffiD mutate sopports the fetaraig DOT cmmsmds, 

.4»if Pt©6«All 

Afaxts * praipara wfcci is ciffi-festtj ie pc«jgtess. 

EXECUTE LOCAL PTOGKA11 

Slegsi* rmstiiig a program slewed in ROM. 

EXECUTE SUPPLIED PBOtiRAM 

toais a programs irte RAM and begins rtmmifi sf . 

GET Dt'P STATUS 

ltoi» wf«witeM ateai local DI.1P Male. 

RECEIVE DATA 

Transfers data from the lyifl,* 1 io the host. 

SEND DATA 

Transfers data from the host to the RQDX3. 

Tfeew heal programs cm he invoked by the EXECUTE LOCAL PRuGRAM 
command. 

D11ECT 

Transmit:, an ASCII directory of all available it* a I program* to th? host. 

FORMAT 

Formats a unit. 
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XXX 

xxxxx 

xxxxxxx 

xxxxxxxxx 

JCXXXXXXXXXX 

xxxxxxxxxxxxx 
xxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXX 

XXXXXXX XXXXXXXXXXXX 

XXXXXXXXXXXXXXXXSIJIXXX 

XX XXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxx xxxxxxxxx 
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Appendix A 
RQDX3 Backplane Pin Assignments 



R0DX3 CONTROLLER 

Digital's plug-in modules, including the RQDX3 controller all use the same contact 
(pin) identification system (Table AD. See Figure A-l for controUer contact 
fingers. 




*V1 



BA1 



f'S 



BO* A 



n O* s 



B'.M 




Figure A-l Dual Module Contact Fmg Identification Diagram 



A-l 



Rano.Bact 


jAwg PiR Asi^jWHtlfttS 






YafcfeA-1 


■00X3 Meiafa Finger C 


,**»*" 




Ha 


Signal Kaase 


Pis 


Signal If ante 



AA1 

All 

AC1 

ADi 

AEi 

AF1 

Mil 

All 

AK1 

AL1 

AMI 

AN I 

API 

All 

Ml 

All 

Mil 

AVI 

mi 

BB1 

BC! 

BO! 
BE1 
BF1 

mi 
in 

SRI. 
BL1 

mi 
bni 

BP1 

IS I 
BSi 
BT1 

Bf ? i 
BVl 



BOALISL 
BBAL17 L 
<SSPARE1 or +5 B) 
(SSPARE2) 
(SSPASE3) 
GMD 

(MSPAKEA) 
(MSPAREB) 

BDMKL 
C8HALT L) 
BREF L 

(•HI 1 «r +S 1) 

GND 

fPSPAREl) 

C+5B1 

(BDCOKH) 

BDAL18 L 
MML19L 
BDAL20L 

SDAU1 L 
C5SPAJIES) 
GMO 
(MSPAREB) 

GHD 
ESACKL 
CEFIQ7 L) 
(BEVNT L) 

C*!2 B) 
GND 

CP8PAEE2) 
+5 Vdc 



Nasae* n parenihese* irepeaeoi Q-S#s tignab not hsnI 



AA2 


#5Wie 


AB2 


(-12 Vdc) 


AC2 


GNU 


km 


*!2 Vdc 


AE2 


BEXXJTL 


AF2 


BRPLYL 


AH2 


BDWL 


AJ2 


bsyicl 


AK2 


BWT1TL 


AL2 


BIEQ4L 


AM2 


BIAKIL 


AN2 


BfAJCfiJ t 


A¥t 


18S7L 


mi 


BIMIL 


A52 


B»§§«L 


AT2 


BINITL 


AL'2 


BDALSL 


A¥2 


BDAIl L 


BA2 


+5 Vdc 


B82 


(-12 Vdc) 


BO 


cm 


8D2 


t!2Vi 


BE2 


BUAL2L 


BF2 


MIAUL 


BH2 


B0AL4 L 


BJ2 


BDAL5 L 


81C2 


BDAL6L 


1L2 


BDAL7 L 


BM2 


BDAL8 L 


BN2 


BDAL9 L 


BP2 


B0AL1© L 


BR2 


BDALU L 


BS2 


BDAL12 L 


BT2 


BD'L13 L 


BIJ2 


BDAL14 I, 


BVl 


BHALiS 1 



ft,? 



XX 




XXXXXXXXXXXXXXXXXS 
JXXXXXXXXXXXXXXXXX 




XEXXXXXXXXXXXXXXXXXXXXXXEXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

KXXXXXXXXXXXXXXXXXXXXXXXX3CXXXXX 
EXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXSXXXXXX 

asxxxxxxxxxxxxxxxxxxx 

sxxxaxxxxxxxxxxxxxx 

xxxxxxxxxxxxxkxxx 

xxxxxxxxxxxxxxx 

xxxxxxxxxxxxx 

xxxxsxxxxxx 

xxxxxxxxx 

xxxxxxx 

xxxxx 

XXX 
X 




X 

XXX 

xxxxx 

KXXXXXX 

xxxxxxxxx 

xxxxxxxxxxx 

xxxxxxxxxxxx* 

xxxxxxxxxxxxxxx 

xxxxxxsixjcxxxxxxxx 

xxxxxxxxxxxxxxxxxxx 

J5XXXXXX3SXXXXXXXXXXXXX 

XXStXXXXXXXXXXXXXXXSXXXX 

XJEXXXXXXXi* xxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxaxxxxxxxxxxsxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXK 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXSXXX 
XXXXXXXXXXXXXXXXXXXX8XXXXXXXXXXXXKXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXX8XXXX«fXXXXXXEXXXXSXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxirxxxx 
xxxxxxxxxxxxxxxxxxxaxxxxxsxxxxxxxxxxxsxxxxxxxxxxx 

iCXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXKXXKXXXXXXXXXXX 



Appendix 1 

RQDX3 Controller Module Cable Signals 



CONIfECTOf? rewuTs 

Table B-l lists the RQDX3 controller module signals on connector jl (part number 
12-12506-13). 



YabfeB-1 


Jl C«asecter Pinouts 






Jl ¥m 


«3fj||iIIll Jnt stills^ 


Jl Pin 


SigaaiName 


-1 


MFMWIT0T1 <H) 


-26 


INDEX CO 


-2 


MFMWRTDT1 <L) 


-27 


DRV4WPT IL> 


-3 


GWMJNB 


-28 


D1¥SEL1 {LI 


-4 


HEADSEL2 O) 


-29 


BIVSEL2 CL> 


-5 


GROUND 


-30 


Dft¥3EL3 (L) 


-6 


SEEKCPLT (L) 


-31 


DR¥2KOY (H) 


.f 

# 


DRVIRDY(H) 


-32 


RXMOTORON (L) 


-£ 


WRTFAULT (L) 


-33 


GROUND 


-9 


HEADSEL3 (LP 


-34 


DIRECTION «L) 


48 


HEAESEL1 <L> 


-35 


GROUND 


-11 


DRV1RDY (H) 


-36 


STEP CD 


-12 


DRV3RDY CHI 


-37 


GROUND 


-13 


DRV1WPT CD 


-IS 


RIWITPAIA CD 


-14 


DRVSLOACK <L) 


-39 


GROUND 


-15 


MFMRDDATO (H) 


-40 


WiTGATE CL) 


-16 


MFMRDDATO (L) 


-41 


GROUND 


-17 


MFMWRTDTO (H) 


-42 


TRACK00 (L) 


48 


MFMif ETPIi (L) 


-43 


DRV2WFT CD 


-If 


MFMRDDATl (H) 


-44 


BifSLlACK (L) 


-20 


MfMIDDAT! (L) 


-45 


GROUND 


-21 


GROUND 


-46 


RXRDATA X) 


-22 


EElJOCWITi {Lit 


-4? 


GROUND 


-23 


DRV3WPT (L) 


-48 


HLADSEL0 lL> 


-24 


DRVSEU (Li 


-4? 


GROUND 


-25 


GROUND 


-50 


READY (L) 



* Connected is HEADSEL3 ssgnal. Itft open or grounded vu a jumper on module. 

f The MEADSEO signal may be Oled wjth the REF'JCWRTI signal v» a pipf on the 
module. 
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IJQ0X3 Cortrofer ModuteCabte %f«fs 



COMOSr*0*J WS«LS PESaSFTIO?* 

It is reoosHBenfed tfaat tie ootpa£ s^afe fens this ntnrfofe be fewwsitei gt the 

far cad of a 130 eisa dapedaaee caMe wisb a wagfe 22^3341 resistor dhrider 

Retwwk. Tie nHnriaHra aiowaSsfc caMe teaggk wfsea proper tewoatioft is ssed is 
S ft. fe » tie i^s^^ af tie system iespi engraeer to instsne the integrity of 

tfeose «etp« s§^a*§ tttrea^h proper ai&i§ techsapes. 

Ike fafiowiiig is a tenpa of the signals available at the drive interlace connec- 
tor ji. Tte taaai aa* eteetrieal characteristics of these signals are cestpatitfe 
wok spals spectted is ite RD51, f?052 s RDS3. *nd RX50 drive specifications. 



Table B-2 Besexifrtwii of Ceoneet«r Signals 



11 
Sqpiai Ostfttit 

MRECTmU (L) Output Ties signal rartrefe the itreetkw of head 

tBovemetii. When asserted, the direction 
of mowraoest! is toward the sprdle (in). 

DRV<4:1>RDY (HI lapttJOwpit When one ®r more of these stfnais is 

asserted by the (rant panel fiEADls 
switch open), the controller will msmx: 
that the hard disk drive on the 
cortespeiidtAg DRVSEL<4:1> See is 
ready for ddU transfers. When the 
controller prrfonrets a s?«c friction on a 
hard dssk drive, it will force this signal to 
as unasserted contfif ion to turn off the 
READY light «ii flie front panel for the 
corresponding drive. 

The controller will ignore the slate of the 
appropriate i!RV<4:l-RUY when there 
is a floppy d«4i drive attached to a 
DRVSEL- 4:1 - line. 
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ftQDJQ GoBtfoief fJocfafe Canto Signfe 



Signals (C«m.) 



IOTHt/ 



B1¥<4:1>WFT CD 



Input/Output These signals, what asserted froas tie 

front ptert (Write Protect switch closed), 

are used to ewfcaie to the controller that 
bars! disk drrws eesnecteti to the 
corresponding DRVSEL<4:1> Ik are to 

be pcaieeted agamst write operations. 

The controller will assert a 
DRV<4:1>WPT signal to iofeat* that 
the system software las write protected 
the hard disk on the eerrespQrjsdtiig 
DRVSEL<4:1> 



DRVSEL<4:1> (U 



Ontpot 



DRVSL<1:0>ACK(L) Input 



Tie controller wil assert one of these 

sipate to select erne of four diwes for 
operation. 

These input signals are assented by a 
hard Ask drive to indicate that it has 
been selected. When either * both of 

these signals are asserted, the cootr ©Her 
wil assume 'that there is s hard disk 
drive ca*fi>e«eil !© I he currently active 
flR¥SEL<4:I>liiM*. 



GROUND 
HEAOSEI.<3.-0> <L> 



The signal return path. 

Output These sigmls are used to selspct one of 

up to sixteen surfaces on the currently 
selected drive. 



INDEX (L) 



Input 



This input signal informs the coatrcW 
that the currently selected drive is at the 
beginning of a track. 



B3 



aotm 



in 



VCmafD 



MFMRDDAT<1:0> CD 



MFafWRTDT<l:0> CHI 
MFMWRTDT<l.-0> CD 






Data from the hard dhfe driw surface 
wfll be f rsBtsnutte^ to the ecsBtralgx an 
tfeese (Mferentis! pairs. The coatrofier 
wil assume that hard disk drives on 
DRVSEL1 and Oi¥S£L3 «ifi traasn* 
their AHa on the MFM1BBAT© 
dsfeiential pair acd that haid dssk thrives 
on DRVSEL2 and D1YSEL4 wiB 
trafwit their data ca the MFMlBOATl 

The*- ooleRBHaf staai pars wii be 
used to trassmit dais to be written to the 
<faak ssrfaee k*« the Write Gate 
m aaaerted. Here « two sets <rf ! 

inferential pairs to afew two hard HA 
driwes Is be conttectetf without external 
togi :. Both paars, wiB be active at the 



i£AD¥(L) 



input 



This input s%tsl from the Awe will 

indicate the fohVming. 

• r'or tori disk <h ives, it wil i&dkate 
that when SEEKCPLT i» aho asserted 

the drive is ready to rew, write er 

• ll wil urinate that the dnve is 
seteeted, the media door L timed mi 
mt4m is present far floppy disk drives. 



B-4 



RQOX3 Cowtt alef fytoetoig Gable 5f§riafei 



T«M*B-2 



S«gf»§» <€®nl.i 



1/ 

GatfOt 



REDUCWRT1 CD 


Output 


MXMOTOtON (L) 


Output 


EttBATA OD 


Input 


RXWDATA (L) 


CMpat 


SEEKCPLT CD 


Input 



STEP (L) 



TSACKOO CD 



Output 



Input 



Tits coatrofter estpet eas be asserted to 

fwee a disk orree to use a tow waits© of 
write current if appropriate. 

This signal is averted by *tse ewHrotar 
to turn on the floppy disk drive raoterfsj. 



This iaput ts the read data 
floppy disk driws. 



from 



This output is the write data channel to 

floppy akk drives. 

This input should be asserted when the 
currently selected hard disk drive has 
completed a seek function. 

This output signal is used to step the 
faeacfe) of the currently sefedei floppy 

disk drive or hard disk drive. 

This input signal from the currently 

selected hard disJk drive or floppy disk 

drive will indicate that the drive's headfe) 
are positioned al track zero. 



R-R 



PIQC3X3 Cortrofcr.Stadule Catie Sgrwlg 



TaMeB-2 



(CooU 



immi 



WRTFAULT CD 



Input 



For hard disk drives, tins sifpal sfayM be 

asserted a-hrn a caaitMMi eaisls m a 
selected drive whett should ca?«e writing 
!a Ik inhibited. The signal rJiouid remain 

asserted niiii the ei ror costf tas is 
corrected ami/or the drive is <te-seiected. 

Some of these error coed«tts?ts ssSafc 



» Write cental and so wrtte gate, or 
write gate with ra> write carr«tt 

• Mi&tgfe beads, ©o head, or infffoperiy 

sckctei head 

• DC vatefes out of tofctasce 

• Write gate asserted and seek complete 

Per floppy Ask drives, this signal is 
asserted m>-bra a" write protected eafcrf £e 
is present. 



WRTGATE (Li 



Output When asserted, this rontroiler output 

signal »'^I turn «.« fte write drivers u 
J* current iv Mrir* t*ti drive. 



B6 



XXXXXXXSXXXXXXXXXXXXXXXXXXXXXXXXXEXXXXXXXXXSXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXTtXXX3tXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxsrxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxsxxxxxxxxxxxxx«xxxxx 

XX&XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXSCXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxvxxxxxxxxxxxxxxxxxxxx 

XXXX.XXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXKXXXXX 
XXXXXXXXXXXXXXX3XXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxx 
xxxxxxxxxxxxx 

xxxxxxxxxxx 

xxxxxxxxx 

xxxxxxx 

-<xxxx 

xxs. 





X 

XX XXX 

XXXXXXX 

xxxxxxxxx 
xxxxxxxxxxx 

XXXXXXXXXXXXX 

XXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXX 

XXXXXXKXltXaXXXXXXXX 

XXXXXXXXXXJtXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxx 

KXXXJSXXKXXXXXXXKSJXXXXXXXXXX 
XKKXKXXXXXXUXXX3CKXXXXXXXXXXXX 

xxxxxxxxxaxxxxxxxxxxxxxxscxxxxxx 

HXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXHX 

XXXXXXXXXXXXXXXXXWXXXXXXKXXXXXXXXX 

XXXXXXXXX1TXXX XXXXXXXXXXXXXXXXXXXXXXX X 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXX2XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXNXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXX 

XXXXXXXXXXllXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXJJXXXXXXSXXXXX 

XXKXXXJSXXXSXXXXXXXXXXXXX1IXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXJfXXXXXXXXXXXXXXXXXXXXX*XltXXXXJSXXXXX3«llXXX 



Appendix C 
Supported Drive Geometries 



Table C-l Supported 


Dtwc Matrix 








Beseriptwm 


EDS I 


RP52 


RD52 


RB53 


EXS^ 


Sector interleave 


2:1 


1:1 


1:1 


1:1 


2:1 


Bjte^ectiM- 


512 


512 


512 


512 


512 


Sectors/LBN 


1 


1 


1 


1 


i 


LBNsA'nck 


18 


1? 


17 


17 


10 


Tr^k^GrJXJp 


I 


8 


7 


S 


m 


Groa^CFlr-tfer 


4 


1 


1 


1 


i 


CySndersAJnit 


306 


512 


S45 


1024 


i 


Total LBPslUwl 


22.632 


€§,€32 


76,755 


139.264 


8m* 


RBNs/Uitit 


144 


153 


168 


280 


Track 


RCT me (bteks) 


3d 


4 


4 


5 


- 


RCT copes 


4 


8 


8 


3 


- 


DBNs/Unit 


87 


82 


65 


82 


_ 


XEMs/Unif 


57 


54 


54 


54 


-• 


User LBMslUnit 


21.600 


60.480 


§41,480 


138,672 


8§0 


User capacity (bytes) 


1 1.06 M 


30.96 M 


mmu 


71.00 M 


4698 1C 


Step pubewiifth Once) 


1L2 


11.2 


11.2 


11.2 


224 


Step rate (psec) 


17.6 


17.8 


17.6 


17.6 


8* 


Write precerap (usee) 


10 


10 


10 




0-55t 

56-77 ♦ 


Pree^pp cyfaiifef* 


110-365 


256-511 


32D-644 





, 


* msec 








t * 1 !§ usee cytHKters 












1 *2ia nsec cylinders 













C-! 



